This was investigated in a larger study on the metabolic effects that may follow cardiac surgery, especially where ECC was used. In this paper are presented the results of attempts to measure the adrenocortical secretion along with some preliminary ones of the secretion from the adrenal medulla.
Materials and Methods
Twenty-four-hour urine collections were made for some days before and after operation as indicated in the various sections. The urine for catecholamines was kept acid by the addition of 10 ml N hydrochloric acid to the bottle before collection. The 17-hydroxycorticoids were measured by the method of Sobel et al. (1958) and the catecholamines by that of Grout (1961) . Vanyl mandelic acid (VMA) was measured by the method of Connelian & Godfrey (1964) . Results 
17-Hydroxycorticosteroids (17-OHCS):
The urinary excretion of these was measured in two patients having closure of septal defects under ECC. They were studied two days before and four days after operation. After operation there was an increased excretion especially in the first two days, returning towards normal by the fourth day (Fig  1) . (We wondered if this response was modif.ed by equilibration of the steroids in the blood of the patients with that in the heart-lung machine.) The blood in the patient is interchanged with that in the Melrose heart-lung machine, which contains 3 litres of perfusing fluid -2 litres of stored blood and 1 litre of 5 % dextrose solution or low molecular weight dextran (Rheomacrodex). The 17-OHCS were measured in the blood of a patient during perfusion and in the machine before and after perfusion (Fig 2) . There was a rise in blood cortisol in the patient during perfusion from 9 to 25 ,g/100 ml. The added stress on the adrenal cortex. It is unlikely that the loss of 270 ug cortisol to the machine easured in the urine. would bring about much alteration in the urinary ty inference from the excretion of 17-OHCS as it does not represent a ) ratio in the urine. large loss to the patient. The adrenal cortisol y on this ratio was secretion in man has been variously estimated at tients, in 5 of whom 28 jtg/min (Hardy & Turner 1957 ) and 6417 9 of whom it was. ug/min (Hume & Bell 1959) . It is, however, worth for at least four days bearing in mind when considering unexplained Fter operation. The post-operative collapse. The rise in blood cortisol in each patient was seen during ECC was similar to that shown in e control value, i.e. dogs by Autio et al. (1961) , who did not find any re operation. These further rise in the immediate post-operative where the two lines period or on the day after operation. It accords ttio for each group. also with studies of Hasner et al. (1961a) that following other operations. As regards aldosterone, our findings differ from those of Hasner et al. (1961b) , who showed that the Na/K ratio was normalized after a week in patients on ECC without complication, and that the decrease was of the same degree and number of days as after other surgical operations. They did Ilot, however, state the type of operation used for comparison.
There are, of course, objections to the use of the Na/K ratio as an index of aldosterone excretion although Llaurado (1955) showed convincing evidence that it was so. While some (Fourman 1958) argue that the ratio cannot be used as it is related to the effect of two hormones, cortisol and aldosterone, and other factors may affect sodium excretion after operation, it is at least fair to use it in a comparative way where the ratios in two groups of patients having cardiac surgery are examined.
Many factors are concerned in aldosterone production and excretion, but the main ones relative to the surgical patient are acute changes in blood volume (Bartter 1956 ) and in the volume of body fluids (Muller et al. 1956 ). Maintenance of these is inherent in post-operative care. The lowered aldosterone excretion found in patients on ECC probably reflects a relative success in the maintenance of homeostasis, due to the intensive biochemical and physiological monitoring used in such patients. A further factor is the effect on the stretch receptors in the right atrium. If these are important in aldosterone production in humans, it is possible that they may be affected by direct surgical interference with the atrium in the cannulation procedures.
Adrenomedullary secretion: After operation there is an increased catecholamine excretion which returns to normal in four days. The results in the patients on ECC do not differ greatly from those after other cardiac operations, but some variability is present and further work is being done before definite conclusions can be drawn, particularly in regard to the relationship of the peak VMA excretion which appears to follow more closely the maximal adrenaline excretion rather than that of the total catechol excretion.
Conclusion
(1) There is no difference in the excretion of 17-OHCS in patients on ECC as compared with that following other types of cardiac surgery.
(2) Aldosterone excretion is lower in patients on ECC and probably reflects greater care taken during operation and the post-operative period. (3) There is no difference in catecholamine excretion in two groups of cardiac cases, but further work is required on this.
Introduction
Many aspects of the metabolic and endocrine response to trauma have been described in detail (Moore 1959), but in spite of numerous investigations no uniform account of thyroid change has emerged nor has the role of the thyroid in the metabolic response to surgical operation been defined. Cuthbertson (1930) observed that the consumption of oxygen and the basal metabolic rate were increased during the period of protein catabolism, in patients with fractures. The basal metabolic rate is increased by 15-60 % after burns or gastric operations. The extent and duration of the change depends upon the severity of the trauma (Cope et al. 1953) . The body temperature is often raised and heat production is increased after operations in patients who show no evidence of infection. Hyperglycaemia is found after major trauma and the rate of utilization of glucose is reduced after operations of varying severity (Johnston 1964) . These metabolic cbanges resemble the effects of excessive circulating thyroid hormone and are among the features of hyperthyroidism.
